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(57) The object is to provide a method of detecting a
fault which ensures high-accuracy detection of a fault in
piercing-rolling.

A piercing-rolling mill 10 is provided with piercer rolls
1a, 1b, a piercer plug 3, a rolling load sensor 4, a thrust
load sensor 5, and a control device 6. The control device

6 measures a rolling load parameter corresponding to
the rolling load of the piercer rolls 1a, 1b and a thrust load
parameter corresponding to the thrust load of the piercer
plug 3, and detects a fault in piercing-rolling on the basis
of a measured value of the rolling load parameter and a
measured value of the thrust load parameter.
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Description

[Technical Field]

[0001] The present invention relates to a method of
detecting a fault in piercing-rolling occurring during the
piercing-rolling of a billet using piercer rolls and a method
of producing a seamless pipe or tube. Specifically, the
present invention relates to a method of detecting a fault
in piercing-rolling which enables a fault in piercing-rolling
to be easily detected and a method of producing a seam-
less pipe or tube including a step of detecting a fault by
this method.

[Background Art]

[0002] In the production of seamless tube by the Man-
nesmann-mandrel mill process, first, a billet, which is a
starting material, is heated to 1200 to 1260°C in a heating
furnace and after that, in the piercing-rolling process a
hollow shell is produced by performing piercing-rolling
using a piercer plug and the piercer rolls of a piercing-
rolling mill. Next, a mandrel bar is inserted along the inner
surface of the above-described hollow shell and elonga-
tion rolling is performed on a mandrel mill usually con-
sisting of 5 to 8 stands by constraining the outer surface
with grooved rolling rolls, whereby the thickness is re-
duced to a prescribed wall thickness and a material pipe
or tube is produced. After that, the mandrel bar is extract-
ed from the material pipe or tube and this material pipe
or tube is sized on a sizing mill to a prescribed outside
diameter to obtain a seamless pipe or tube as a product.
[0003] Figures 1A and 1B are diagrams showing an
example of the schematic construction of a piercing-roll-
ing mill. Figure 1A is a side view and Figure 1B is a plan
view. Figure 2 is a diagram showing an approximate po-
sitional relationship among the piercer roll, the piercer
plug, and the billet. The illustration of the piercer plug is
omitted in Figure 1B, and for the sake of simplicity, the
feed angle and toe angle of a pair of piercer rolls are set
at 0 in Figure 1B. As shown in Figures 1A and 1B, a
piercing-rolling mill 10 is provided with a pair of piercer
rolls 1a, 1b and a bullet-like piercer plug 3 whose rear
end is supported by a mandrel 2. The pair of piercer rolls
1a, 1b are set in such a manner that the axial directions
thereof are parallel to each other as viewed from the side
or cross at a prescribed toe angle (in Figure 1A, only the
case where the piercer rolls are set parallel to each other
is shown). On the other hand, the piercer rolls are dis-
posed in such a manner that the two are inclined at a
feed angle θ in directions reverse to each other as viewed
from the plane and are configured to rotate in the same
direction. The piercer plug 3 is disposed between the pair
of piercer rolls 1a, 1b.
[0004]  In order to piercing-rolling a solid billet B using
the piercing-rolling mill 10 having this configuration, first,
the billet B is fed to between the pair of piercer rolls 1a
and 1b. After the billet B is gripped by the pair of piercer

rolls 1a, 1b, the force with which the billet B is rotated by
the frictional force of the piercer rolls 1a, 1b and the force
with which the billet B is moved forward in the axial di-
rection act simultaneously on the billet B. And until the
billet B reaches the front end of the piercer plug 3, a
compressive stress and a tensile stress act alternately
continuously on the central part of the billet B (the rotary
forging effect)and an opening becomes tend to be
formed. When the billet B abuts against the piercer plug
3, a hole is made in the central part of the billet B and
the billet B is thereafter subjected to wall-thickness work-
ing between the piercer rolls 1a, 1b and the piercer plug
3, whereby a hollow shell S is obtained.
[0005] In such piercing-rolling, many faults occur at the
start of rolling when the billet B is gripped by the piercer
rolls 1a, 1b and rolling is started and when the rolling is
finished and the rolled hollow shell S leaves the piercing-
rolling mill 10. There are mainly the following two kinds
of faults as faults occurring in piercing-rolling at the start
of rolling.
In one fault, a fed billet B is not gripped by the piercer
rolls 1a, 1b and does not abut against with the piercer
plug 3 although the billet B comes into contact with the
piercer rolls 1a, 1b. Hereinafter, this fault is called a slip-
page fault.
In another fault, the speed of the entry of the billet B into
the piercer rolls 1a, 1b is slow or the entry stops although
the billet B is gripped by the piercer rolls 1a, 1b and abuts
against the piercer plug 3, and the rolling load of the pierc-
er rolls 1a, 1b increases only gently after the billet B abuts
against the piercer plug 3. Hereinafter, this fault is called
a head jam fault.
[0006] Examples of manufacturing conditions for pre-
venting the occurrence of such faults at the start of pierc-
ing-rolling include increasing the draft rate, which ex-
presses the degree of gripping by the piercer rolls 1a,
1b. However, if the draft rate is made too high, an inner
surface shell flaw (a flaw occurring on the inner surface
of the shell) may occur.
The draft rate is defined as follows (see Figure 2): 

where d is the outside diameter of the billet, and r is the
gap between the piercer roll 1a and the piercer roll 1b at
the place where the leading end of the billet abuts against
the piercer plug 3.
[0007] Examples of manufacturing conditions for pre-
venting the occurrence of faults at the start of piercing-
rolling include increasing the coefficient of friction with
the billet B by applying an antislipping agent to the sur-
faces of the piercer rolls 1a, 1b. However, if the applica-
tion of the antislipping agent is continued, an outer sur-
face shell flaw (a flaw occurring on the outer surface of
the shell) may occur due to the roughness of the piercer
roll surface, and operation troubles may occur due to, for
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example, the entry of the antislipping agent into the bear-
ings of the driving device (not shown) which rotates the
piercer rolls 1a, 1b.
[0008] It is desirable to increase the opening of the
piercer rolls 1a, 1b as a measure to be taken when a
slippage fault has occurred, whereas as a measure to be
taken when a head jam fault has occurred, it is desirable
to reduce the opening of the piercer rolls 1a, 1b in the
case of a billet B made of an ordinary steel and to apply
an antislipping agent to the piercer rolls 1a, 1b in the case
of a billet B made of a high-alloy steel.
[0009] However, for example, in the case where the
billet B is made of a high-alloy steel containing not less
than 2 mass% of Cr, the appropriate range of the draft
rate is very narrow and, therefore, it is difficult to avoid
faults in piercing-rolling. Also in the case where the billet
B is made of a carbon steel, the rolling condition changes
according to the condition of rough piercer roll surfaces
and the like and, therefore, it is difficult to avoid faults in
piercing-rolling.
[0010] If such faults in piercing-rolling occur, in the
worst case piercing-rolling is stopped and all billets B
present in the production line from the heating furnace
to the piercing-rolling mill 10 must be taken out of the
line, causing great damage. For this reason, in the case
where a fault in piercing-rolling occurred, it is desirable
to immediately detect the occurrence of the fault and to
take measures.
However, the detection of these faults in piercing-rolling
is visually carried out by skilled workers and is influenced
by the skill of the workers, posing the problem that the
accuracy of detection is low.
[0011] There are also known methods of detecting a
fault in piercing-rolling which involve making a judgment
that a slip has occurred between the piercer rolls and the
billet and detecting a fault in piercing-rolling if during
piercing-rolling the current value of motors driving the
piercer rolls becomes lower than a prescribed threshold
value (refer to Patent Literature 1, for example).
However, with this detection method, it is impossible to
detect faults at the start of piercing-rolling as described
above.

[Citation List]

[Patent Literature]

[0012] [Patent Literature 1]
JP10-180311

[Summary of Invention]

[Technical Problem]

[0013]  The present invention was made in order to
solve such problems with conventional techniques, and
the object thereof is to provide a method of detecting a
fault which ensures high-accuracy detection of a fault in

piercing-rolling.

[Solution to Problem]

[0014] In order to solve the above-described problems,
the present inventors studied a method of detecting a
fault in piercing-rolling with high accuracy using various
parameters obtained in piercing-rolling. As a result, they
obtained the finding that it is possible to perform the de-
tection of a fault in piercing-rolling with high accuracy by
using both a rolling load parameter corresponding to a
rolling load (a load applied to the piercer rolls) and a thrust
load parameter corresponding to a thrust load (a load
applied to the piercer plug).
The rolling load parameter corresponding to a rolling load
is a parameter having a correlation to the rolling load,
and is, for example, the current value of motors driving
the piercer rolls and the rolling load itself. The thrust load
parameter corresponding to a thrust load is a parameter
having a correlation to the thrust load and is, for example,
the thrust load itself.
[0015] The present invention has been achieved
based on the above finding of the present inventors. That
is, in order to solve the above-described problems, the
present invention provides a method of detecting a fault
in piercing-rolling when a billet is piercing-rolled using
piercer rolls and a piercer plug, the method comprising:
measuring a rolling load parameter corresponding to the
rolling load of the piercer rolls and a thrust load parameter
corresponding to the thrust load of the piercer plug; and
detecting a fault in piercing-rolling on the basis of a meas-
ured value of the rolling load parameter and a measured
value of the thrust load parameter.
[0016] According to the present invention, the accura-
cy of detection of a fault in piercing-rolling is high because
a rolling load parameter and a thrust load parameter are
measured and a fault in piercing-rolling is detected on
the basis of both a measured value of the rolling load
parameter and a measured value of the thrust load pa-
rameter.
[0017] Preferably, it is judged that a fault (concretely a
slippage fault) in piercing-rolling has occurred in the case
where the measured value of the thrust load parameter
does not exceed a first threshold value of thrust, after the
billet is gripped by the piercer rolls, by the time a first
prescribed time elapses after the measured value of the
rolling load parameter exceeds for the first time a first
threshold value of rolling.
The first threshold value of rolling used here is a first
threshold value related to the rolling load parameter and
is a threshold value for making a judgment as to whether
the billet has come into contact with the piercer rolls.
The first threshold value of thrust used here is a first
threshold value related to the thrust load parameter and
is a threshold value for making a judgment as to whether
the leading end of the billet has abutted against the pierc-
er plug.
[0018] According to this preferable method, it is judged
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that the billet has come into contact with the piercer rolls
when the measured value of the rolling load parameter
exceeds for the first time a first threshold value of rolling,
which is fixed beforehand, and it is judged that the leading
end of the billet has abutted against the piercer plug when
the measured value of the thrust load parameter exceeds
a first threshold value of thrust.
Therefore, it is possible to judge with high accuracy that
a slippage fault has occurred in the case where the meas-
ured value of the thrust load parameter does not exceed
a first threshold value of thrust, by the time a first pre-
scribed time elapses after the measured value of the roll-
ing load parameter exceeds for the first time a first thresh-
old value of rolling.
[0019] Preferably, it is judged that a fault (concretely a
head jam fault) in piercing-rolling has occurred in the case
where the measured value of the rolling load parameter
does not exceed a second threshold value of rolling, after
the billet is gripped by the piercer rolls, by the time a
second prescribed time elapses after the measured value
of the thrust load parameter exceeds for the first time a
second threshold value of thrust.
The second threshold value of thrust used here is a sec-
ond threshold value related to the thrust load parameter
and is a threshold value for making a judgment as to
whether the leading end of the billet has come into contact
with the piercer plug as with the first threshold value of
thrust. Therefore, the same value as the first threshold
value of thrust can be used. However, a value different
from the first threshold value of thrust may be used so
long as this value is in the range in which the purpose of
making a judgment as to whether the leading end of the
billet has abutted against the piercer plug is accom-
plished.
The second threshold value of rolling is a second thresh-
old value related to the rolling load parameter and is a
threshold value for making a judgment as to whether the
billet is being normally rolled by the piercer rolls and the
piercer plug after the leading end of the billet abuts
against the piercer plug.
[0020] According to this preferable method, it is judged
that the billet has abutted against the piercer plug when
the measured value of the thrust load parameter exceeds
for the first time a second threshold value of thrust, and
it is judged that the billet is being normally rolled by the
piercer rolls and the piercer plug when the measured
value of the rolling load parameter exceeds the second
threshold value of rolling.
Therefore, it is possible to judge with high accuracy that
a head jam fault has occurred in the case where the
measured value of the rolling load parameter does not
exceed a second threshold value of rolling, by the time
a second prescribed time elapses after the measured
value of the thrust load parameter exceeds for the first
time a second threshold value of thrust.
[0021] Also, the present invention provides a method
of producing a seamless pipe or tube by using piercing-
rolling, comprising the steps of: detecting a fault in pierc-

ing-rolling by any of the above-described methods; and
improving conditions in piercing-rolling when the fault is
detected.
[0022] According to the present invention, conditions
in piercing-rolling is improved when a fault in piercing-
rolling is detected, therefore, it is possible to produce a
seamless pipe or tube freely from a fault in piercing-roll-
ing.

[Advantageous Effect of Invention]

[0023] According to the present invention, the accura-
cy of detection of a fault in piercing-rolling is high because
a rolling load parameter and a thrust load parameter are
measured and a fault in piercing-rolling is detected on
the basis of both a measured value of the rolling load
parameter and a measured value of the thrust load pa-
rameter.

[Brief Description of Drawings]

[0024]

Figures 1A and 1B are diagrams showing an exam-
ple of the schematic construction of a conventional
piercing-rolling mill. Figure 1A is a side view and Fig-
ure 1B is a plan view.
Figure 2 is a diagram showing an approximate po-
sitional relationship among the piercer roll, the pierc-
er plug, and the billet.
Figure 3 is a schematic bloc diagram showing a
piercing-rolling mill in which the method of detecting
a fault in piercing-rolling of the present invention is
used.
Figure 4 is a diagram showing changes in a rolling
load and a thrust load at the start of piercing-rolling.

[Description of Embodiment]

[0025] Referring to the accompanying drawings as ap-
propriate, a description will be given of the method of
detecting a fault in piercing-rolling in an embodiment of
the present invention. Figure 3 is a schematic bloc dia-
gram showing a piercing-rolling mill 10 in which the meth-
od of detecting a fault in piercing-rolling of the present
embodiment is used.
The piercing-rolling mill 10 is provided with a rolling load
sensor 4, a thrust load sensor 5, a control device 6, and
an information device 7 in addition to the components
described in Figures 1A and 1B. The rolling load sensor
4, which is, for example, a load cell, measures the rolling
load of the piercer rolls 1a, 1b and transmits an electrical
signal corresponding to a measured value of rolling load
to the control device 6. The thrust load sensor 5, which
is, for example, a load cell, measures the thrust load of
the piercer plug 3 and transmits an electrical signal cor-
responding to a measured value of thrust load to the con-
trol device 6. The control device 6 detects a fault in pierc-
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ing-rolling on the basis of electrical signals from the rolling
load sensor 4 and the thrust load sensor 5. The informa-
tion device 7 provides information about the occurrence
of a fault in piercing-rolling by a signal from the control
device 6. The information device 7 is, for example, a dis-
play screen of liquid crystal and the like, and a buzzer
which sounds.
[0026] Next, a description will be given of a method of
detecting a slippage fault among faults in piercing-rolling.
Figure 4 shows changes in a rolling load and a thrust
load at the start of piercing-rolling.
In the case where piercing-rolling is performed normally,
a billet B is fed to between a pair of piercer rolls 1a, 1b
and abuts against a piercer plug 3 within a prescribed
period of time after the billet B is gripped by the piercer
rolls 1a, 1b. It is judged that a slippage fault has occurred
when the billet B does not abut against the piercer plug
3 within a prescribed period of time after being gripped
by the piercer rolls 1a, 1b. Specifically, the judgment is
made as follows.
When the billet B is fed by a transfer machine (not shown)
to between the pair of piercer rolls 1a, 1b and is gripped
by the piercer rolls 1a, 1b, the rolling load of the piercer
rolls 1a, 1b increases. The rolling load sensor 4 is meas-
uring the rolling load of the piercer rolls 1a, 1b and trans-
mits an electrical signal corresponding to a measured
value of rolling load to the control device 6. In the control
device 6, a first threshold value of rolling is fixed before-
hand. When the measured value of rolling load exceeds
for the first time the first threshold value of rolling (the
measured value of rolling load > the first threshold value
of rolling), the control device 6 judges that the billet B has
been gripped by the piercer rolls 1a, 1b. The first thresh-
old value of rolling is a threshold value for making a judg-
ment as to whether the billet B has been gripped by the
piercer rolls 1a, 1b and is fixed by a prior investigation
so that the control device 6 does not make a wrong judg-
ment due to noise that the billet B has been gripped by
the piercer rolls 1a, 1b although in reality the billet B was
not gripped.
When the control device 6 judges that the billet B has
been gripped by the piercer rolls 1a, 1b, the control device
6 starts counting the first prescribed time.
[0027]  And it is judged that piercing-rolling has been
started normally in the case where the measured value
of thrust load transmitted from the thrust load sensor 5
exceeds the first threshold value of thrust (the measured
value of thrust load > the first threshold value of thrust)
by the time the first prescribed time elapses, whereas it
is judged that a slippage fault has occurred in the case
where the measured value of thrust load does not exceed
the first threshold value of thrust.
The first threshold value of thrust is a threshold value for
making a judgment as to whether the leading end of the
billet B has abutted against the piercer plug 3 and is fixed
by a prior investigation so that the control device 6 does
not make a wrong judgment due to noise that the leading
end of the billet B has abutted against the piercer plug 3

although in reality the billet B did not abut.
The first prescribed time is fixed to make a judgment as
to whether a slippage fault has occurred and is fixed from
the period of time until the leading end of the billet B abuts
against the piercer plug 3 after the billet B is gripped by
the piercer rolls 1a, 1b in the case where a slippage fault
did not occur.
On the basis of the finding from prior investigations that
a slippage fault is apt to occur in the case where the billet
B does not abut against the piercer plug 3 by the time
the billet B rotates three turns after being gripped by the
piercer rolls 1a, 1b, the first prescribed time is fixed, for
example, as follows: 

where

t1 : First prescribed time (second)
d : Outside diameter of billet B (mm)
D : Outside diameter of piercer rolls 1a, 1b in the
position where the piercer rolls 1a, 1b gripped the
billet B (mm)
N : Number of rotations of piercer rolls 1a, 1b per
second (see Figure 2).

[0028] When the control device 6 judges that a slip-
page fault has occurred, the control device 6 causes the
information device 7 to provide information on the occur-
rence of the slippage fault.
[0029] The accuracy of detection of a fault in piercing-
rolling is high because as described above, a rolling load
parameter and a thrust load parameter are measured
and a fault in piercing-rolling is detected on the basis of
both a measured value of the rolling load parameter and
a measured value of the thrust load parameter.
In the above-described example, the occurrence of, in
particular, a slippage fault can be detected with high ac-
curacy.
[0030] Next, a description will be given of a method of
detecting a head jam fault among faults in piercing-roll-
ing.
In the case where piercing-rolling is performed normally,
after the leading end of the billet B abuts against the
piercer plug 3, the billet B is rolled by the piercer rolls 1a,
1b and the piercer plug 3. Therefore, the rolling load of
the piercer rolls 1a, 1b increases and the rolling load be-
comes a maximum when the leading end of the hollow
shell S reaches the position of the rear end of the piercer
plug 3. After that, the rolling load is held in the vicinity of
this maximum value.
Therefore, it is judged that a head jam fault has occurred
in the case where the rolling load does not exceed a
prescribed value within a prescribed period of time after
the billet B abuts against the piercer plug 3. Specifically,
the judgment is made as follows.
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[0031] The thrust load of the piercer plug 3 increases
when the leading end of the billet B abuts against the
piercer plug 3 after the billet B is gripped by the piercer
rolls 1a, 1b. The thrust load sensor 5 is measuring the
thrust load of the piercer plug 3 and transmits an electrical
signal corresponding to a measured value of thrust load
to the control device 6. In the control device 6, a second
threshold value of thrust is set. When the measured value
of thrust load exceeds for the first time the second thresh-
old value of thrust (the measured value of thrust load >
the second threshold value of thrust), the control device
6 judges that the leading end of the billet B has abutted
against the piercer plug 3.
The second threshold value of thrust is a threshold value
for making a judgment as to whether the leading end of
the billet B has abutted against the piercer plug 3 and is
fixed by a prior investigation so that the control device 6
does not make a wrong judgment due to noise that the
leading end of the billet B has abutted against the piercer
plug 3 although in reality the billet B did not abut. Because
as with the first threshold value of thrust, the second
threshold value of thrust is a threshold value for making
a judgment as to whether the leading end of the billet B
has abutted against the piercer plug 3, the same value
as the first threshold value of thrust can be used. How-
ever, a value different from the first threshold value of
thrust may be used so long as this value is in the range
in which the purpose of making a judgment as to whether
the leading end of the billet has abutted against the pierc-
er plug is accomplished.
The second prescribed time is a time for making a judg-
ment as to whether the rolling load is increasing normally
and is fixed to be the same time as the time required until
the leading end of the hollow shell S reaches the position
of the rear end of the piercer plug 3 after the leading end
of the billet B abuts against the piercer plug 3, or a time
shorter than this time.
When the control device 6 judges that the billet B has
abutted against the piercer plug 3, the control device 6
starts counting the second prescribed time.
[0032] And it is judged that the billet B is being rolled
normally by the piercer rolls 1a, 1b and the piercer plug
3 in the case where the measured value of rolling load
transmitted from the rolling load sensor 4 exceeds the
second threshold value of rolling (the measured value of
rolling load > the second threshold value of rolling) by
the time the second prescribed time elapses, whereas it
is judged that a head jam fault has occurred in the case
where the rolling load does not exceed the second thresh-
old value of rolling.
[0033] The second prescribed time and the second
threshold value are fixed, for example, as follows.
The second prescribed time is defined as the time re-
quired until the leading end of the hollow shell S reaches
the position of the rear end of the piercer plug 3 after the
leading end of the billet B abuts against the piercer plug
3 in the condition in which normal piercing-rolling is being
performed. The second threshold value of rolling is a

threshold value for making a judgment as to whether the
billet B is being normally rolled by the piercer rolls 1a, 1b
and the piercer plug 3 after the leading end of the billet
B abuts against the piercer plug 3. The second threshold
value of rolling is set at 90% of rolling load occurring when
the leading end of the hollow shell S reaches the position
of the rear end of the piercer plug 3 in the condition in
which normal piercing-rolling is being performed, and the
second threshold value of rolling is fixed by a prior inves-
tigation. Therefore, in usual cases, the second threshold
value of rolling becomes a value larger that the first
threshold value of rolling.
Specifically, the second prescribed time is fixed, for ex-
ample, as follows: 

where,

t2 : Second prescribed time (second)
L : Length of piercer plug 3
V : Rolling speed at the leading end of hollow shell
S (see Figures 1A and 1B and Figure 2).

Where, V is as follows: 

Dr : Maximum diameter of piercer rolls 1a, 1b (mm)
N : Number of rotations of piercer rolls 1a, 1b per second
(see Figure 1B).
The peripheral speed of the piercer rolls 1a, 1b in the
place where the outside diameter of the piercer rolls 1a,
1b is a maximum is calculated, and V is set at 50% of
the component constituting this peripheral speed in the
axial direction of the hollow shell. In the above-described
formulae, the ratio of V to the component constituting the
peripheral speed of the piercer rolls 1a, 1b in the axial
direction of the hollow shell can be changed according
to rolling conditions.
[0034] When the control device 6 judges that a head
jam fault has occurred, the control device 6 causes the
information device 7 to provide information on the occur-
rence of the head jam fault.
[0035] As described above, the occurrence of head
jam fault can be detected with high accuracy.
[0036]  Next, a description will be given of a method of
producing a seamless pipe or tube in which the above-
described method of detecting a fault in piercing-rolling
is used. This producing method of a seamless pipe or
tube includes a step of detecting a fault in piercing-rolling
and a step of improving conditions in piercing-rolling
when this fault is detected.
In the step of detecting a fault in piercing-rolling, either
or both of a detection method of a slippage fault and a
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detection method of a head jam fault is carried out.
And in the step of improving conditions in piercing-rolling,
for example, the contents described below are carried
out.
When a slippage fault has occurred, the opening of the
piercer rolls 1a, 1b is increased for a billet B which is
being piercing-rolled, and similarly the opening of the
piercer rolls 1a, 1b is increased for the billets B which are
to be piercing-rolled after the billet B in question.
When a head jam fault has occurred, in the case of a
billet B made of an ordinary steel, the opening of the
piercer rolls 1a, 1b is reduced for the billet B which is
being piercing-rolled, whereas in the case of a billet B
made of a high-alloy steel, an antislipping agent is applied
to the piercer rolls 1a, 1b. And the same thing is carried
out also for the billets B to be piercing-rolled after the
billet B in question.
Further, when a slippage fault or a head jam fault has
occurred, a draft rate can be corrected for the billets B
to be piercing-rolled after the billet B in question.
As described above, when a fault in piercing-rolling is
detected, conditions in piercing-rolling are improved,
whereby a seamless pipe or tube can be produced freely
from faults in piercing-rolling.
[0037] For the above-described detection method of a
slippage fault and detection method of a head jam fault,
either or both of the detection methods may be carried
out. If the opening of the piercer rolls 1a, 1b is made too
large when a slippage fault is detected, a head jam fault
may occur, whereas if the opening of the piercer rolls 1a,
1b is made too small when a head jam fault is detected,
a slippage fault may occur. Therefore, both the detection
method of a slippage fault and the detection method of
a head jam fault are carried out and the opening between
the piercer rolls 1a and 1b is adjusted so that neither a
slippage fault nor a head jam fault occurs, whereby it is
possible to make adjustments to an appropriate opening.
[0038] The present invention is not limited to the con-
figuration of the above-described embodiment, and var-
ious modifications are possible so long as the gist of the
present invention is not changed thereby. For example,
although in the above-described embodiment, the sec-
ond threshold value of rolling is set at 90% of rolling load
occurring when the leading end of the hollow shell S
reaches the position of the rear end of the piercer plug 3
in the condition in which normal piercing-rolling is being
performed, the ratio of the second threshold value of roll-
ing to the above-described rolling load can be fixed in an
arbitrary manner so long as a head jam fault can be de-
tected.

[Reference Signs List]

[0039]

1a, 1b ... Piercer roll
3 ... Piercer plug
B ... Billet

Claims

1. A method of detecting a fault in piercing-rolling when
a billet is piercing-rolled using piercer rolls and a
piercer plug, the method comprising:

measuring a rolling load parameter correspond-
ing to the rolling load of the piercer rolls and a
thrust load parameter corresponding to the
thrust load of the piercer plug; and
detecting a fault in piercing-rolling on the basis
of a measured value of the rolling load param-
eter and a measured value of the thrust load
parameter.

2. The method of detecting a fault in piercing-rolling
according to claim 1, wherein it is judged that a fault
in piercing-rolling has occurred in the case where
the measured value of the thrust load parameter
does not exceed a first threshold value of thrust, after
the billet is gripped by the piercer rolls, by the time
a first prescribed time elapses after the measured
value of the rolling load parameter exceeds for the
first time a first threshold value of rolling.

3. The method of detecting a fault in piercing-rolling
according to claim 1, wherein it is judged that a fault
in piercing-rolling has occurred in the case where
the measured value of the rolling load parameter
does not exceed a second threshold value of rolling,
after the billet is gripped by the piercer rolls, by the
time a second prescribed time elapses after the
measured value of the thrust load parameter ex-
ceeds for the first time a second threshold value of
thrust.

4. A method of producing a seamless pipe or tube by
using piercing-rolling, comprising the steps of:

detecting a fault in piercing-rolling by the method
according to any one of claims 1 to 3; and
improving conditions in piercing-rolling when the
fault is detected.
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